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Introduction 
From the seventies on, vegetable production expanded rapidly in Indonesia, and in Southeast 
Asia in general. This resulted in the multiplication of inputs, i.e. chemical fertilizers and 
pesticides. Throughout tropical Asia vegetables are heavily fertilized (Rerkasem, 2005). 
However, conventional farming practices and associated chemical inputs increasingly raise 
environmental and public health concerns. Organic farming methods, on the other hand, may 
reduce negative effects attributed to conventional farming (Mäder et al., 2002). In Indonesia 
and in the tropics in general the on-going land degradation has not been well documented 
from the microbiological viewpoint. Nevertheless, the soil microbial community plays an 
important role in maintaining soil fertility. We compared the effect of organic and 
conventional vegetable production on soil microbiological and N dynamics in the humid 
tropical climate of West Java, Indonesia. 
 
Materials and Methods 
At three locations in West Java, further referred to as Cisarua1, Cisarua2 and Ciwidey, an 
organic and a conventional farm were selected. A secondary forest, situated in Ciwidey, was 
included in the study as natural reference. All soils were Andisol. At the organic farm in 
Cisarua2, a distinction was made between plots that had been organically cultivated for 20 
years and plots that were only converted two years before sampling. At each location soil 
samples were taken under two crops on both organic and conventional farms during the dry 
season (May-September) of 2007. Selected crops and their N fertilization rates, as provided 
by the farmers, are given in Tab. 1. Topsoil samples (0-15 cm) were analyzed for organic C 
(OC) and total N content (TN), dehydrogenase and β-glucosidase activity and phospholipid 
fatty acids (PLFAs). N profiles (0-25 cm, 25-50 cm, 50-75 cm, 75-100 cm) were sampled 
shortly after transplantation and around harvest of the respective crops. Disturbed soil cores 
were incubated to assess N mineralization at the different fields. 
 
Tab. 1: Selected crops and N fertilization rates. 
 
Fertilization rates are given per ha and per growth cycle unless else stated 
 
Location Crop Fert. conventional farms Fert. organic farms 
scallion 5 Mg manure, 115 kg urea-N 14 Mg manure Cisarua1 cabbage 4 Mg manure, 53 kg (NH4)2SO4-N 14 Mg manure 
potato 100 Mg manure,  35 kg (NH4)2SO4-N 
cabbage 10 Mg manure, 240 kg NPK-N 
188 Mg compost per 
year (6 growth cycles) Ciwidey 
secondary forest - - 
tomato 4.9 Mg manure, 100 kg urea-N 24 Mg compost 
Cisarua2 broccoli/ 
cauliflower 
3.5 Mg manure, 
42 kg (NH4)2SO4-N 
24 Mg compost 
Results 
As Andisols are characterized by a high soil organic matter content, the fields had high OC 
and TN contents. OC contents ranged between 2.66 and 5.06% on organic farms, and 
between 1.95 and 3.30% in the conventional fields. TN contents ranged between 0.29 and 
0.49%, and between 0.22 and 0.37% on the organic and the conventional farms respectively. 
In Cisarua1 and Ciwidey the OC and TN contents were significantly higher under organic 
agriculture compared to conventional. In Cisarua2 on the other hand, TN contents were 
significantly lower in the organic fields. Since OC contents were comparable with the 
conventional fields, this resulted in a significantly lower C/N ratio on the conventional farms. 
Also in Ciwidey the C/N ratio was lower under conventional than under organic 
management, but on the latter fields the C/N ratio was again lower than under secondary 
forest. 
Enzyme activities were strongly depressed under conventional management when compared 
to the organic fields. Under organic horticulture, dehydrogenase activity was 3.8 to 6.4 times 
higher compared to conventional horticulture, while β-glucosidase activity was 1.6 to 2.9 
times higher. β-glucosidase activities under organic management approached those under 
secondary forest. In Cisarua2, two years after conversion to organic farming enzyme 
activities were comparable to those after 20 years of organic production. This indicates that 
the microbial community recovers fast after conversion. Based on the amounts of PLFAs, all 
microbial groups considered (i.e. Gram-positive, Gram-negative and total bacteria, arbuscular 
mycrorrhiza and fungi) were represented stronger in organically managed soil than in soil 
from conventional farms. Analogous to the enzyme activities, PLFA concentrations two years 
and 20 years after conversion to organic agriculture were comparable in Cisarua2. Largest 
marker fatty acid concentrations were found under secondary forest. According to Fisher’s 
canonical discriminant analysis of relative PLFA concentrations, the composition of the soil 
microbial community strongly differed between forest and cultivated soil. A clear difference 
was also observed between conventional and organic farming. 
In Ciwidey, mineralization coefficients of the organically managed soils were significantly 
higher than those of the conventionally managed soils: 353 and 218 mg N kg-1 dry soil year-1 
for the organic potato and cabbage fields respectively, and 113 and 141 mg N kg-1 dry soil 
year-1 for the conventional potato and cabbage fields. In Cisarua1 and Cisarua2, high 
variability on N mineralization coefficients prevented from drawing clear conclusions. 
Mineral N contents in the soil profiles were high, both on the organic and conventional farms. 
In the 0-25 cm soil layer, mineral N contents ranged between 46 and 174 kg N ha-1 on the 
organic farms, and between 36 and 205 kg N ha-1 on the conventional farms. The 
conventional potato field in Ciwidey was an extreme case. At the start of the growth cycle, 
the upper 25 cm of the field contained 514 kg mineral N ha-1, and at harvest still 372 kg 
mineral N ha-1. In many fields, the 0-25 cm layer contained more mineral N at the end of the 
crop cycle than at the beginning. This means vegetable growers hardly know how to adjust 
fertilization to the fertility status of the soil or the needs of the crops grown. Remarkably, also 
the lower layers of the profiles (50-75 cm, 75-100 cm) often contained more mineral N at 
harvest than at transplantation. Since we measured profiles during the dry season, leaching 
was very limited. It is hypothesized that still in the deeper layers of the Andisols 
mineralization occurs. 
 
Conclusion 
A strong negative impact of intensive chemical fertilizer and pesticide use on soil enzyme 
activities was demonstrated. In the humid tropical climate of West Java, organic management 
is able to improve the functions of the soil microbial community in a short time span of two 
years. Small-scale vegetable growers in Indonesia lack the agronomic knowledge to design 
sound fertilization schemes. 
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